Ceruloplasmin: an endogenous depolarizing factor in neurons?
The biological effects of ceruloplasmin have been exclusively ascribed to its roles as a copper carrier and an antioxidant. Although neuronal involvement of ceruloplasmin is closely related to aging and certain neuronal disorders, neuronal effects of ceruloplasmin are unknown and the possible modulation of membrane potential and ion channels by ceruloplasmin has not been investigated. In the present study, the membrane electrical properties of neuroblastoma cells in the presence of ceruloplasmin were studied using the patch-clamp technique. Ceruloplasmin induced a rapid and sustained membrane depolarization. This capacity of ceruloplasmin was abolished either when the copper was removed from ceruloplasmin or when ceruloplasmin was heat-inactivated. The depolarizing effect of ceruloplasmin was not due to an enhanced Ca2+ or Na+ influx but it seemed to result from a reduced K+ efflux since ceruloplasmin significantly inhibited a TEA-sensitive delayed rectifier K+ channel. To our knowledge, this is the first report which indicates that ceruloplasmin is an endogenous neuronal depolarizing factor.